Objectives: to evaluate and classify patients according to the Risk Assessment Scale for Perioperative Pressure Injuries; verify the association between sociodemographic and clinical variables and the risk score; and identify the occurrence of pressure injuries due to surgical positioning. Method: observational, longitudinal, prospective and quantitative study carried out in a teaching hospital with 278 patients submitted to elective surgeries. A sociodemographic and clinical characterization questionnaire and the Risk Assessment Scale for Perioperative Pressure Injuries were used. Descriptive, bivariate and logistic regression analyses were applied.
Introduction
Despite technological advances, pressure injuries (PI) caused by surgical positioning still represent a challenge for clinical practice (1) . Because they are considered complications and have a multifactorial etiology, it is difficult to assess the risk of their occurrence in surgical patients (2) , which often compromises the adoption of adequate protective measures for this clientele.
Various incidence rates of perioperative PI are described in the literature. A systematic review of 17 studies published from 2005 to 2011 that evaluated the incidence of these lesions found results ranging from 0.3% to 57.4% (3) .
International researchers also investigated the incidence of perioperative PI derived from surgical positioning and found the following rates: 12.2% in Portugal (4) , 12.7% in Italy (5) and 13% in the United
States of America (USA) (6) .
Surveys in Brazil reported the occurrence of perioperative PI in comparison with other countries:
25% in Paraná (7) , 74% in the Triângulo Mineiro (1) , and 10.1% in São Paulo city (8) .
Effective interventions to prevent skin lesions
involve pressure relief during and immediately after the patient lies on the surgical table, on a standard mattress.
Examples of more effective devices to prevent this type of injury are: micropulse air mattress, viscoelastic dry polymer mattress cover and gel pads (9) (10) .
The incidence of these PI varies significantly according to the clinical environment and the individual and clinical characteristics of the patient (11) . The main the extrinsic risk factors are pressure, friction and shear forces, moisture and heat (12) , and the intrinsic factors are age, body weight, nutritional status, presence of comorbidities, immobility or reduced activity levels, fecal incontinence, infection, low hemoglobin level, and surgical risk (9, (13) (14) .There are also specific intraoperative factors: prolonged surgical time, surgical positioning, use of anesthetic agents, sedation, vasoconstricting medications, type of surgery, body temperature (hypothermia), type of surgical table mattress, use of devices for positioning, and intraoperative heating and hypotension (13) (14) (15) .
Despite the existence of high technology preventive devices and the widespread use of the Braden scale in clinical nursing practice, gaps remain on the identification of factors critical to the occurrence of perioperative PI.
In this scenario, given the scarcity of intraoperative risk assessment scales of decubitus ulcers and the need to recognize the risks for elaborating individualized care
plans that guarantee safe and quality perioperative care, the application of the Risk Assessment Scale for Perioperative Pressure Injuries (ELPO), a valid and reliable instrument, is recommendable (16) .
The ELPO, developed and validated in Brazil, evaluates the risk of developing injuries resulting from surgical positioning. The score ranges from 7 to 35 points: the higher the score, the greater is the risk of the patient developing pressure injuries. The scale is based on recent evidence and includes factors recommended by scholars (16) .
In addition to ELPO, the Munro Pressure Ulcer Risk Assessment Scale for Perioperative Patients (17) and the Peixoto CA, Ferreira MBG, Felix MMS, Pires PS, Barichello E, Barbosa MH.
immediate preoperative period, were excluded from the study.
For sampling calculation, the following parameters were adopted: incidence of perioperative PI of 50%, accuracy of 5% and 95% confidence interval, for a finite population of 1000 surgeries, in a total of 278 participants. (16) .
Prior to data collection, a pilot test was conducted with 12 patients to verify the applicability and suitability of the instrument, but there was no need for alterations.
The researchers participated in a training moment for consensus in data collection. , and obesity for BMI > 27 kg/m 2(19) . The adoption of different parameters for the elderly is justified by the fact that aging brings changes such as decreased stature, accumulation of adipose tissue, reduction of lean body mass, and decreased amount of water in the body, which directly impact their body composition (19) .
In the intraoperative period, the patient was followed from the entrance into the operating room (OR) until his/her transfer to the post-anesthetic recovery with a score ≥ 20 were considered to present a higher risk for this event (16) .
Finally, the patient was evaluated by skin inspection .
The data collected were analyzed using the SPSS Peixoto CA, Ferreira MBG, Felix MMS, Pires PS, Barichello E, Barbosa MH. As for the association between sociodemographic and clinical variables and the ELPO score of the patients submitted to elective surgeries, the female sex, elderly group, and altered BMI were related with a statistically significant greater risk for the development of perioperative PI, with differences (Table 3) .
It was observed that 77% (214) 
Discussion
The majority of the patients submitted to elective surgeries included in this study were white. The structure of the skin varies between the different colors; in the black race the structure of the stratum corneum is more compact, providing greater resistance to the skin in the face of chemical irritations and/or trauma. The white skin, in turn, is more vulnerable to the occurrence of pressure injuries (21) .
Studies have demonstrated that the nutritional status indicated by albumin levels ≤ 3 g/dL and changes in BMI (low weight, overweight or obesity) may also influence the occurrence of perioperative PI (4, 7) . In this study, although albumin levels were not assessed, most participants presented changes in BMI.
In the present sample, approximately 25% of the patients had altered hemoglobin levels. Low levels of hemoglobin deserve attention because they imply less transport of nutrients and oxygen to tissues, and consequently become a significant factor involved in the maintenance of skin integrity (22) . .
Most of the patients in this study
One of the most significant risk factors for the occurrence of perioperative PI is the duration of the anesthetic-surgical procedure because long periods of immobilization and exposure to pressure cause anoxia, tissue necrosis and consequent skin injury (2, 13) . One hour of surgery is capable of increasing the patient's risk for developing this type of injury by 1.07 (26) . Surgeries that exceed 2 hours can affect the oxygenation of compressed tissues, favoring the occurrence of PI (27) .
Another important risk factor in the intraoperative phase is the type of anesthesia. This aspect influences the degree of nervous system depression, pain receptors depression, and relaxation of muscles, so that the patient's defense mechanisms do not offer protection against pressure, leading to susceptibility to pressure injury and pain (9) .
Several surgical positions were analyzed in this .
The correct and safe positioning of the patient implies the use of supports and cushions, soft bandages, lowering of the height during the raising of the legs and, especially, adequate support surfaces (SS) (9) . SS are specialized devices, overlays, mattresses or integrated systems manufactured for pressure redistribution, control of shear or frictional forces on tissue, microclimate maintenance or other therapeutic functions. They should be chosen according to the specific needs of the patient and the type of surgery (29) .
Studies have shown that the non-use of support surfaces during the intraoperative period increases the risk of perioperative PI (16, 30) . However, the literature reports that support surfaces are little used in surgical patients because of the political, economic and social issues faced in the country, that also affect the health are, do not allow the availability of this resources in many public services, with a direct interference in the prevention of PI (9) .
Some of the objectives of nurses in the intraoperative period involve reduction, relief and redistribution of pressure. These are the three guiding principles to minimize the risk of perioperative PI. Nurses may implement them by using support surfaces to
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alleviate the pressure as much as possible, considering the specific needs of each patient (31) . It should be emphasized that sheets and blankets should not be used in the positioning of the patient because they decrease the effectiveness of the support surfaces and may actually increase the pressure (15) .
Regarding the presence of comorbidities, diabetes mellitus is considered one risk factor for the occurrence of perioperative PI because its pathophysiology includes a decrease in blood flow that causes tissue perfusion impairment and healing problems due to the difficulty to replace endothelial cells (6, 10) .
A longitudinal study of patients undergoing major surgeries in northern Italy showed that diabetes mellitus as well as cardiac and vascular diseases are significant risk factors for the development of decubitus ulcers (5) .
Another study, developed in an American hospital,
showed that patients with a history of diabetes mellitus are more likely to develop pressure injury than those without this comorbidity, with a 49% increased risk (26) .
The early identification of perioperative PI risk through the use of risk assessment scales such as ELPO (16) is an important step to prevent this complication, since several factors may contribute to its occurrence (13) .
Perioperative PI risk is a frequent nursing diagnosis in the Surgical Center and, depending on the surgery type, it can be observed in 100% of the patients (10) .
The present study showed that 56.5% of the patients presented a perioperative PI risk, while another study a majority (53.2%) of participants with ELPO score ≤ 19 points, that is, a lower risk for this type of injury (16) . It is emphasized that an increase of one point in in the scale indicates a 44% higher probability of developing PI (16) .
This study revealed that the variables female gender, elderly group, and altered BMI presented statistically significant results, that is, they were significant contributing factors for a greater risk of perioperative PI. Another study identified a higher perioperative PI rate among men than among women (25) .
On the other hand, studies point out that gender is not a significant independent factor for higher PI risk, but it is part of a set of factors that increase the risk of developing these injuries (32) (33) .
Regarding the association of age group with risk of developing perioperative PI, the literature is in line with the present findings in the sense that this group being the one under highest risk for the development of PI. Researchers have shown that the elderly are the group at higher risk because their skin goes through a physiological process inherent to aging that causes reduction of skin elasticity and texture, muscle mass, inflammatory response, albumin levels, and subcutaneous tissue, making the skin more susceptible to pressure and, consequently, to the development of tissue damage (4, 32) .
Perioperative complications increase with age.
The elderly are, therefore, more exposed to the risk of perioperative PI (16) . A study carried out in a private hospital in the city of São Paulo, Brazil, found that, advancing age was positively related to the occurrence of perioperative PI, with a higher incidence in patients aged 65 years or older (16; 40.0%) (6) .
In contrast to these results, other studies showed that elderly patients did not present a higher risk of developing perioperative PI when compared to adults (4, 26) .
Regarding the nutritional status, a study corroborated the results of the present research in the sense that BMI was associated with greater risk for the development perioperative PI. In the said study, BMI > 30 Kg/m 2 was a predisposing factor for the occurrence of PI (p < 0.001) (4) . In turn, another study showed that PI risk was higher in cases of extreme BMI, and lower in eutrophic individuals (34) .
Researchers from a recent literature review found that overweight and low weight increased the perioperative PI risk (10) . Obesity is considered a risk factor for the occurrence of perioperative PI. This happens because more adipose mass can compress blood vessels and dependent nervous structures, reducing tissue perfusion and conducing to injuries (4) . Low weight, on the other hand, can lead to a marked exposure in the patient's bony prominences, leaving these points more susceptible to the appearance of PI (15) .
The incidence of perioperative PI deserves to be mentioned in this study. It is noteworthy that 77% of the patients submitted to selective surgeries developed this type of lesion at one of the operative moments evaluated. A study of a cohort of 3225 patients submitted to surgical interventions found that 383 (12%) of these people had this type of lesion (26) .
It is important to understand that the incidence of these injuries remains high due to the absence of preventive measures. Moreover, non-compliance or non-observation of norms and/or clinical guidelines and protocols is the main contributory factor (9) .
Due to the variety of surgeries and the peculiarities of each patient, nurses are responsible for assessing the risks to which individuals are exposed in the preoperative phase, as well as the tools and devices available for the implementation of safe and effective actions to prevent complications (13) .
Developing a strategic plan to address risk factors throughout the perioperative period by determining the causes of injury, identifying any barrier that compromises patient safety, and investigating possible interventions
